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(54) CHLORINE FREE ORGANOSOLV PULP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a batch or continuous process for 
counter-currently recycling bleaching filtrate for delignification and bleaching of a 
pulp. 

SOLUTION: The oxygen delignification of a pulp is excessively achieved to about 
50% to about 76% measure by a kappa number, and on the other hand, the 
viscosity of the pulp is only slightly reduced within the range of about 2 to about 5 
cps. The bleaching of the delignified pulp is achieved by a peroxide compound and 
ozone, and the pulp brightness of about 82-88 ISO can be achieved at zero level 
TOX content from a bleaching chemical and at zero level AOX content in 
bleaching effluent High brightness of about 90 to about 92 is achieved by the 
addition of a very low level chlorine-based bleaching chemical. The AOX content 
of the corresponding bleaching effluent is <200. The bleaching filtrate can be 
recycled for using the filtrate for pulp cleaning or in an organosolv pulping 
process, and the pollution can be removed by typically combining extreme energy 
saving with chlorine-based bleaching. 
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s©MX«f£©wxfr-r®s3 n&tt$, ^•^■7'WiS8o% 
[0038] ^•;i/7"©7 , 5 , i'>x f -j foMm&mx 

itfrmofltlfrtettLXt *&f£(oven dry, o.d.yWV' 

ticttbm o.5%^e>^4%cw/w) jaMt&^cfSffl-c, 
Rxsiy f ^©SE^sa-rs. wm-<o 

20 7Sf©*-^^i, ii^Ifln©50%£t^»> ; ££f 
[0 0 3 9] Mjt-^Wc: ^-StJKa^UT, X«ff^ 

m^mmbicJvi7-wMimmbici>7 7 vw? 
timbxm-Kbicm^^^^^t. shifty*' 

SBKP§ L*#^©QfeS U-iJUKSiaT 4©iCS^§ 

n-r, x«t offi^«©«a«ao*«#snfti,>ii> 5 

30 [0 040] tf^Ofc-^B UXij<>^«, JWflfiWM 

$j83#>p>9oi sos-c©afea*j^snf#**s, en 

^©-^B^SirMiis nfcH^#6 © tpi d ae 
sossfflffe-So — o©^nKfln^.-c©fij*B, cn?> 

©^A.^*tffi(t^-^ jRfi3llfi*>6©T O X^fJKH-tf 
40 [0 04 1 ] tt^Lfc^a U^jP^^BX^^*®* 

l»y^>©fl(rx«a©Hh* i, c*'/>'C«HiS*i. « 
«m 'J y->tc«t,>T-XB£Lh©ilBMt^«ia'C«Hl 

T £ B#Xf# 6 ti -5 „ c n 6 ©^";V 7"B*fj82^ 6 90© I S 

o© aas^w l, c ftttA;!/7W $ 

Oil, b^U^*^"^©)fB^ t a-C«§Mc:B^#6 

JU-C*9, ^•nK^JoU-C^B^tii ! i i bXAOX^ll 
50 [0 04 2] mKblcMB UXiJ<>^BX, ^^^a 
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#«Mt^tixw* v>©Mft*>r©^s$r#yi-f 3 

[oo43] -wc> nay ^-^XBsaottitc, ;-ot, 

c©r;i/3-;i4§t£B^©k©*><5&S ; fi4o#>e>£j8o 
% (gs) * -e©*iB? officios 4 mmiB.f-<Di&mm 

SJffiTfrzi-fr (0J2.B. JZs-fr. A 
vv'un ; -hys&zWtf $ s ; lt)2o^e.^6o% 
St?©* ; LdOBKh, m y d^xwatsofr 
tc^siiy &»©&« (WABffla. « 

a. mmxmm) xmmm wmmm, mv< 

-;L-£|&£U ^ v ^XB*^:#i£©{«Jfta>t?HB y 

[0 044] ^ , ;l'7'©7'7 h f ^Mt^l 

-c. wmmmrn (pa> xbsbkc** (p) 

T$\J 1. 5ft> £>i^llS -COphTC, 0 4 0 < tt»l ( P 
A) KolvtBtt2 BS-C©pHr. XB#*U< 

immitym (p) tco^-cB^8.5*f.fen*-r©pH 
-c, a.-3ifi|g(o.d.)^*^^©s^ "3 ©«{fc-&®©ss 

-CiR 0.2*^*J2%*-C©ST? > Jff* 1/ < B**J 0.5^?) 

& i.5%cw/w) ©araasnff itst-ft***^ 
btizmz> mm^m^b<um 8.s&>6#mgr-c 
a^ttv-^o^ntci:^^©^^^^ 

mti&» ^7Wj8%fre*55%£T-©ff;E©7itK 
■C* Off » * 1/ < B*JU»«*6*J2(»6S"C©IHrc 
*S. £IS8SHB» 0.37!iS»3liSIBrc*»h ift40"C£ 

ft9o"c©iai©iaarcsissn*. 

[0045] s & & < B, ®^h£trc©Ma££K. 

- bmvm&(.o.d.)^)i'7'^<omo.o5nw.% : } i %cw/w) 

t,>KJ£B$RS'C. flitf^?' U>y7 5 h "yffi®. ( E 
DTA) Xtty^V>F'^S>^>^i (DTP 
A) 4fl!t,»t:8HIiSft, (v>#>, ffi 

KC«R©tt&) K«fc »)aHft^»©jl««W*t?4l» <**£ 
K-r*. SB^+u-haJKiSftHIB. MfMteW 

^HS^cc^o-r, XB-e©RB©{5Jtrc&^iS3nf# 

ftS^3 ie&* $£R:a:/;U Sii £ C £ CcJ: «3 , -^l/?* 
X> SflKcSSS^OtSQ) •C^iftlHsour) StlffS. ffi 

sn?c^-jL--7*(m^MMt^«a^sti5= 
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fb£«I©f£. ^Jl/^BTfcC^SftS. 3&&< 

b, t> b &©mm y >T * S fc 6 B. 
8fe^afflBfmssnif a. «neco.d.)^^5» o.i 

v A-tfiX'w ■fo^umotcmmm s nf# s . 

[0 0 46] (Z ) BXK^KU ^~>©fi© 

mmm (jw?zo) ximirnvv-yim^-c twt 

OZ) , A;l/^'©-/^^>xh ? d/fc^ffl-f Sfc&Jtft 

fflsnftSo 4-y>t?©-'- ! -'i'7'7'-7 , 5>^ l- ^©s&s 

10 Bift 1.5^^5 $-C\ tf£L<tem2&t>mZVO 
pHT, ^20°C^6ft60-C*r, #*U<«25*C71M#J30 

"coaSftTt.n-So phb^ (0ij^.B^ffiX«B») =& 
7k3wme.ns*>XB4^i©#ffiK«t*)ro'3i»*>hs. 

Dfe 0.5%^6i^l%*"C- $}£b<U%) 0.8%(w/w) 

x * y - ;u© b^jur-M^. e.nf#s 0 * v> b^sd©^ 
ft^ffl^rie^s-ti^ns. waa^;i,^*$ft2o*>6* 

mm^- £ w Bitfc-a- e.n. wtBmiiK* £is 

Co . d . ) ; 0 m 0 . 2% ^ h #J 2 % (w/w) ^ y > © 
flTCH&SttS. *gtt©?ig©^-;l,^ffl^iE»nS 
b$, ^y>B^;v^*^>^»£ i/T*XB^x 
£ btT*©W*w5»'C3iAS*lS. af/>««B*f * V 

>*7K©±«e:^e*t i )eesil., 
* *s >-®mw\<7 £ s nfci^ifte Co . d o^^^s 

ijftt 0.2%*'bft2%Cw/w) *V>~C4>2>#{c+^^ 

30 sf^xiu-c»*w«6t:*o. ^p©^4ffli^sm 

^%fflt,i-C^9*?.iKjllSt?©pH^iS85nIfie-C. ^^"C 

^> b^ft6^-;v7-BM4c?if ge< ik-commtx <0 * 

tt© P H^|glgpStl#S 0 
[0 047 ] S&&<B, *V f >S*i^l'7^7'?>X 

Z) . tJg5CcfeWS£|alD^ff^-WfctTfonS„ fif 
bft^6, iBRI»y^>K:av>'C. ^^^©SB^ 
ttv - ^B^k^ffl^-c^-Ji-^ S ti, pHBK©^ 
40 Mc t J; f 3^]2^6ift5$f©pH'^ilItS3tlf#S= 
[0 048] h f ^©^•;1/^©S*M | ; 

> (o) BHttKSf-aib-rffl^^ns* (ii)?o 

P. O (PA) . OZ) XB«ft^«a®XB5f-^ 

>ffiaa{cii*ttt>-rffli>e.n5*> (jiwpo, (p 
a) o. zo) ©{5]n^t?*Df#So n*i»yy->B 

tt9 «*>6«ns>6*t?, JfS U < B^10%^6ftl2%* 

-c©^*;t/ ymi-ftommc «fc £ ?IS©^*^ ^5'j-4 
^J^.B7j<®jbt b y ■? A^tfB!ftt^£^f SC £ 

50 Co.d.y ; ^^ ! 3S : *KB^2%j!)>^8%SX? > J: 
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ift O.S^fre* 1.5%(w/w) £VC$,Z>®teWmtiZt 
?g£3ft5„ SEcSH^©?agtt^60 o C^e^ 110°C* 

B*fJ >&100psig ©fg|-C&£. SlS^H»^J6*6 
^eo^-S-ccofflr, J:<jjtf$u<tti&25fc6#f45#g!-c 10 
©Bar**, iitooft^f^a^fc^**©* 

& o. is* 753 o.5%©^x?i^>F'J 
75 (DTP A) , 0.5%7b3>&3 

[0049] -«tc. mam®, (ej »;*#-©» 

K^l^r (WPO (PA) E„ , (PA) E. ) . 

>i»as«:tti,»r (flBffozE. . ze.) Xitm-=. 
mimm^&^cm^x (juj^ode.d) , 20 

-rmtmssm&SfoinsK. <*#e.ded> m^bn 
5 y -B^ju7 , w^sa(c«fes^)9 % 

j!p 6^40% s-c, 0 S U< «$10%#» 6^12% sr©?l 
arclfife Co .d . y W 9 m %7!;M;& 5 % , *?* u < 
Kffi i.5%7!>S4%(w/w)7]c®-ft^ h y ^A©^ttr;v 
*UjS»[<tS#34iS. ^0,l%7iS^l%©«vi/ 

lOOpsiq, #$L<«ift3O75M60psig-CagA;* 

ft, ^jU^iiS^^xT-icfc^rS^jriM^^aEf 30 
SCC+^ftfi^CBSPtBM^Sft-S. &)&ig^©MK« 

^6o°c^6ft no°c*T©rtg. s?*L/<»^j7o°c*>6^ 

90°C*r©ri~C$)S3 , ^E#tt$30psig#>P>#J100psi 
g STOfifl. ^SL<«^30*^»60psig*-C©ra{CilS 

[0 0 5 0 ] -jKKKJR^IB'; f'^>Stltc^)iy 
(O) BrJWtfflR (D) -C. 5lttt<*-©ata« 40 
(JIFPOD) £U-CMSSn#So ^/V-CWHSftfc 
SBRKyfi>^^ (liffOZ) BX^Stft&StT'M 
ffi(«SJ*OZD) 3ft#SU *bT*V>MIIBX5I 

mmmmomm^^nu^ oifpopd, o (pa) 
d) „ rmitm.mtew&iio.ci.v-t^y'^'ofo o.2%n^. 
m i.5%(w/w) ozmitrnkomm-cm^hftz* 

7rims^9%75M^l5%, if* L,< W*jijoW5M»12 

$*Ky ^>{c^<nmit±a*-e©^a© 
BpHft 2 nmm 3 ©*s&phs -cast? § n, *mr y 

tt^KjSDpH>&C©i5H^Kll^TS?i:&^JlD§tlf# 50 
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5. -m{t^r©MaB^3o'c^M^7o''c©ss-c, 

ft 0 . 37bMift 3 BfPfl . *?* 0 < « 0 . 375M 2 Vfflffli* 

<e.) xt*a«©T^*';«iaiaKgi*«i»-c«ffls 

ftt#£ (JiffODED, ODE„ D) „ T^^UttW® 
B^7'7*7^>X VvVf&i 0.5%7!;M^2%©^ft 
T;i/#y£> **j40°C75S*\l70"C©fiS'Cjao^ 1.S75S 

ffSl/l-«prf» 3.57bS^4.5 
9, cftB^TJi'#y©®l!Sfti»c<fc53t)£3ftf# 

t\ ntb^mmm\sm i.sT}^m2mm<Dfnx$> 

[0051] ^^yy yyyx h »*B)t«*#eifty 
d^-^ayaiastiws. as, 7, 8&ffQtcmia 
< . *©*axi*Ry ^->©*>6»e.nfc*BWSB 

t fcf)«f©©K*stJS^;l'? , ^'?>^ h f i'8fe'^©fcJ& 
©ffiiMci U-C y-y--^ fastis*. EK'^f 

x, m^mwrno s/o 11,3 2 9 vegans n 
«s r a- a - ;i//*jisa©HSB i & a *>. xi***^ ^ 

S„ ffecDJSiRi Cti6©SB?«BX!!?£t/< 

^>Xh; ^^©fc&tCffifflSn^S. 
BX^H#lttH^0 8/0 1 1, 3 2 9#{CSB«3h 

na r ;u s -;v/*-gM©-§R £ ft 5 a>> XB^^S 7' 
o-fe^K*5i,>t:yy->*«aRS«*fc»«:^6h» 
■5, MtcffioiilRfcfcl/srB. ^Bft^BriJiStiT. 

S 0 ifi4r;v*y©iBtti®t>XIilJRSti#s. 

[ o o 5 2 ] m 6 BJiif (MM) o mm) ( w) & 

!>* OZ (MH) ^rffllil./^^T'^O^Xf- 7 

*©j*Riay^>Av»a©7n-^+-h-c*o. 
cc-c (juitt) B«Ai«iwbWRXttja»»©*n*a 

K (peroxy) it^mx&Z,, ^©Kff^ffifflS 
nffS : WttfPOPP, (PA) OZP, (PA) O 
(PA) P> (PA) OPP, PO (PA) P> POZ 
P. POP (PA) . (PA) OZ (PA) . (PA) 
O (PA) (PA), (PA) OP (PA) , PO (P 
A) (PA) SD-'POZ (PA) ©jP*"C*5. -M 

k, ttfflsns-MaiiifKi-pt, ffis©Bf4©«Bia 

iC*3W2.^'JV7V^^>X H y i'B, ^©MSKKfc^ 
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[0 0 5 3 ] *^©—o©» S U^CCfc^Tfcl:, 

*y~~zre$mm&m<iP a) xummit^mcp) z 
m> ^mtsmt . sftMi^pHtcfc^ti.-^ 

fg(o.d.)^'^^ l 3^0.2%7 1 ;S6%(wA() 

[0054] aMb*s*m^ft&s#. ^ffi^76icfe 

Bit? $ 0 < «#J 8. srtS&nt* <3 . ZhttSMM&Wl io 
fc*f L/Tjj(Eft*76*^*K{fc+ r 'J 9 AXtt* >; "3 A© 

*n*^f147Ji/# •;©•<$«:<« WSntf 
ffiffflflSt* 9f#5*. L* W? * U < B^i^'H^ 

^©M*-c;Kio7 , )^i2%©r!B"c$>5. j@s®*sawt; 

£tJ£Ltffit><3ti3f$. S^pHWS?*L-< {3*2*6 
jft5$tt&£ 0 

[0055] mmKwmfcKwmt^h*.* 

*a#i^4, 7 6 4, 5 9 6^Rtf*s^iMttBifSo 
8/011, 3 2 Qmcmm$ti6tea^t)^tiyy^^ 20 

f#3 0 ^|6®lffl#!70W7-a-fe^^g7i*{cSe>^^> 
*\ co«*tt-«K:B8Wi©««tafit©liJD«IB. X 

ism attafflKi i <D&m&fr£fr&~c{m § 

Sti. sKhASS72ttX*^iUTla|jRSti, ctiB'Sfc 

»g8 {cfcti-csrcSAS ft5zK£*Kttflrr *fc» y 30 

^. ^»-7 - a-i2x^g73^3*6n2»o vttxgm. 

73«H$K3£fb®£S3 (conversion reactor)£^&. C 

73K*3^r3iMb7K^*«f*ffi82«cto^-r^A§ ft. 
#© 7 - P -fe * * v J - $ K is » 5 Sit («8^ ©3^ fc 

^ig^-snSo «S®*Vff*?S82(Cfc^T7 - n-feXgg 
73#©EJ£ig£«JK:*f O'^WeJSiSt. SlEBftK©*^ 
^©K4b£&©Yb^Sfc&©®S&^D-fe;^#tt:fo 40 

^rittf-rsfttcs^^ns. s&&<b. t^im:?' 

^> h-Cf#6nrc»lU#-S*©7K ; lrfe^7£S®iSf® 
©?I£ti*\ ^S{cffli^fc&»®SD-*3i^©?g^ 

fttetCfc^t&ASftt, 7'n-izXS^73l*n?MK® 

[0 05 6] SfSSfi^^CS^go'COffl^ £?S b 
<Bia50°C7!)M80 o C-CS>?>«tCtgIfi5TS?c!*, ®^b£ 50 
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23*^6^^*, c©^23Ba^©-^esg*?>s 
tt»M*s»* u < b« o.3&»&tt3ii3ra*r-c*a»ai 

[0 0 5 7] MM-fb-^tf^il©^- ^t^SSftfc^ 

-gfe^s-c^-^^^a^, ^a®s«5-r>34§ 

3Il/tl&£3ft. ±ia©iP< , J-!?-^4';v$nf#S„ 
i3S[>l«4, 5££»*6B. ^;Vk BESS 

-j V )\> (compaction baffle) X\%'BjMMli& UOilU 

J; -at. ^•;U7'ttAME5cfc^tgt^§n, 

31. XBK^IWJ (pressureconcen 

trie rinp)©fflft*K:<}:D|!$*ft£ 0 i5t#«3ay»< 
?fcg«4, 5Rtf6fCfcW£A;l/:/^©l$RBB. X3I 

-Y >3o£ffl bX 3 *V-3Vp^m iE.ni>*. 
C©3*1?--31i3*F* 0<fS*S'*r-3*?--T\ 
a -fe ^ K J: D n Z>mffl£jjKM*.n I) 6 © t h 

j^vw^^y'mB^-omMrcm 9 B^4o%?gg 

t&£„ 5 +-y--3lrt©^-^7 , B^«79(Cfcl'.t^A 

irg^snSo asfli3tis?mr^*y©»3*f*K 

BiS|g(o.d.)^ - -'l'^fc^b^2%*6^8%St©rBl. 
HiC^fS U < Bij3 %*6i^6 % (w/w) ^f147^* 'J © 

fflt*s. *< Utf#6nfc^°;i/7'X'5y-ttMKiSt ; ' 

W7-t7 -Y ^SO^ffibt^ -i >30K*5l,5t5iASn 

?aSBW*L/<«^60°CS:^ uo*C©H. MtcSfSL/ 

< Bfe70°C7!;^90 , CtS. ot . cn»^M^A5C <fc 19 

jt)S§nf#s„ s ^•y--3irt©mmE^«*?* v < ^tm 

3oRt>"i^ioopsiq ©H. M&dffg L< B^JSOT^Siftloop 
sis ©HK^SfiS. X)\,yMM!iW£nWi% J &Z><D 

tt^ o.i^TiM^^oEKv^'^^^A. o.i%7i 
M^i%©yx^u>h>;rs>^>^® (dtp 

A) ScJ-'^J 0.5%*^3WtOlltF'JW^ 
^ 0 ^•;V7"B7-Y>32?rjibt^ll33*'N3M6nS*. 

ch{ia«©»eJsa*6aHRsn»s*s. 

SS*ii/S;TSliK3ilR$n€» 0 SS33F«i©5lSS^« 
©fflKttjff*KB»eo*Ci» iio°C©rfl. EKJfSL* 

< B»70"C£»90 , C©rat4>5 . ^S33F«3©®SS^ 

f>sR»aAK «fc n 3S(Ksn» s= SS33 

rt©m^E^BW*L-<B*J30S.D : i^l00psig©H. E 
Kff * L/ < BfJSOS.^lOOpsig ©MKM#Sn. -e L 

tsiSB#fi b» t b < h#) 6 jbmsoftcom, mc&i b 

< ia^25^S50^©Mt*S„ 

[0058] mm& y ^-=- ^ u> 354M 



17 

y tvtt'W y'\tv a y 4o%ffi ixmrnvp Kit 
e> ft So gg4iw^-;b t&wvmm s n an* b 

H#BJ&* "C* 9 f#S . ^Jt^'B S ^-9- "41*-CM 
«ffc£*J. 0«*.Bjii1® (PA) XBiBBKfc** (P) 

i , & 3 T©pH-CMoiS^; (o. d . 7"icM 

t,t& 0.27!jM^3%Cvv/w) «{fc^tl©St-M^Sn 

a. ®iMt7KiS#m>6ft-5it3\ ^ti^«77t?S)£ 

ig^tjcfj^ 5 ^-9--4l(C*3^-C^A§ ft3. *^pHB#? 
£U<«#J 8.5^511^*9, Cntt»«77Cf"s.©7K 

I- 'J -)ax»* U A©#pt^ftt7;i'# >j ©ran 

tcj; 9^?#2ftfI3. A;U:/Bffit©?gKr&9f#£ 

■n%(o?$-e&?>. ]mm (pa) ifimmt-^mtLxm 

V > 6 ft €, H# . *fepHB$f £ U<B«2*>e.ft7'C*»J. 

«SiB?$^77fcfct,>T/!>\ X«7"n-t2*gg71&Z>* 

73tcteW SMIililXSO'fE'ft^ 6©7 -f -y 75£3I t/t © 

*©StSB#ffl*i««j 0.3#>5#J3 BtRgSf-C* 9 > ffi&M 
^*^40-Ci90°C©fiiJ, S?S U < B5075S70'C-C*S« 

ccjsiRsn. t©s®*i;maA©*i&»m©sn^i£ 
%jBi^&&3ftf#£. 

[0 0 5 9] ^J©jSIR£ Ur, *V'>£a#X^2s43|*]r 

JfS IX B^2*>e.*\j3 $-C© P H-C, fi-^o'CTlMft 
60°C, SfSL/<«257!iM30 o C©SSt?»fe$tiS„ 

w & * v >s e ©73 mmm st«5. 

ffiSCfc^TB, ^J20%7!)M50%©i«?ia^Jt''7'fc'^^f 
/W7ttg«4i-CI»*3ftS*s. C©«BB# * L/ < B 

>42^MUt^||43'NS«n, C©^H«ilS©«fiS 

g#> 6 }SfR § ft f# s * s > l- *> L/ a u < BiWSK v > 
ssa«-cas. ^43octei>r. ^A^BaatifKiaai 

©^?££ liStW «" Sfctf 6 ft . y > # X B^3§43[f 
ic? -Y >46€rfflb-C^A§ ftS.07N-;U7«ffiilS^Co. 

do^^^c^u^j o.27!iS^2%cw/w) *y>©?is 

fcfclvCKJESftS. S^ib-C, TOgg©A;l<-/# 
*^/>« r ^iL - C3^U--4 1 Kfel^TzgASft, C© 
ttSMOC * V > # * **©±f EJUS if . ^©ET^ * 
(o. d. ) ^I^cftLife 0.2%7!jS*j2%(w/w) sf* 



0) «IB¥8-2 80 37 1 

18 

h>k commmnom^xh-ox, m$.b<um& 

-41cf5C^WS77t ! ^A$ft#S^®©^tK ; &ffl^-C 

ji^^KJWcisig5§ftt#5„ ^^y'it^x^A^^ 

zm-ix-mwm^tmti, t^x^L^m^h, * 
^ypmmmt^c^x^r^ti <j zmrcw *> 

!SH$ftf#6„ 

[0 0 6 0] ^-©iftKft^iteJfflaxB^'/^jffiffla 

10 (O'tik'^h 7'tt7 -Y V 454M 1/ r Sfc^ 5 i SI S ft * o 
^1?--5l*^3if>ftl.o ^ - JU7 - B = +-9-- 

§3. (pa) yjtmmtym (p) i^3 

75S*JU®pHKfet>-C. J^BttCo.d.yW^JCfcfrOtt 

0.2%7!iS^2%Cw/w) ^fc^ca-Cii^SftSo 
MlbK^'ffl^ 5ft SBS, ^ft«?S#Sfe8rCJSlEig-& 

®Jcf]/s.S^1f--5lK*5^-C^A3ftSo Si^pHttiffSL 

< \tm 8.sn^-n.x& <o s t ft»fg^8i*^©7K^ 
it* v v?&x\s% y f A©^at^tt7;i/* ucasspK 

20 J;»]HIShi?>. ^•;U7 - B{i^©?iSt* i 3t#S* 5 - 
L,*» Off S L < fcf W7llJ&0S*te J: 9 ^10%7!)S^ 

i2«cDiHr*s. mmm*mmit^tbxm^6n?> 
m^pm^tb<itm2nmm7x^^, ^bx$. 
%mizmfc&8it,ad^xj)\ x«7*a -k?.mm7im?73 

icfeW 5^@JK&!>'i5lt* 5©^ A >78%MbX&<D 
<5Ift3&»-C3»A3ft»4. «!Mt#»iflMB^a. 

BMf;©'Megg^ 6 - R0$fS*mi b < 0. 37i 
MiS 3 ^fffl-C* 9 , MJE«K**40*CSt>*^90°C©r B l 
30 ff*l.<B50"C7!jS^60°C-C*^t, 3+^-5i«:teW 

stifcrt;^'B7-f >62-c§;£§ ft> 3c©JniXBe*» 

[0 0 6 1 ] h » ^©gfc^BA^Kffi 

AB^(C)lJfPOPPK^W5ft-ri^o c©*»t?to 

h7Ai;44*mbxmttt>nz,m&mmzm>x. m& 

40 ^3d3r8fe^3ftf§-& 0 jMK. •i5fc^4*©/-?;l'7"«gfe 
5 cfjf^VW ^4^1* 5Ci*e.7^f> 54*^ 6©IhI 

B, ^«6 4i-C^'^^i5t^-rSC i^^-fS^-f 
>64*6©|S)S©^a?i^ ; Srre^^»$tx5o C©# 

S©»e«HffK*ji,>t:, j»?M83 *>6©9 >34*©ii 
^tt7;v*'Jf4-e*o> ±iE©l!P< y-^-f i'^Sftt* 
a. 

[0062] mommicis^x^ msim (p a) o 

ZPRO* (PA) O (PA) P^ffl^6ftSB§, 
50 5 *« 6©»SB8fe?§Ma 3 d3©^*^7-?:i5fe^1- SfcftKtt 
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xu5$®jvv7%m&?&ftmm^t>h%&. if a 
jij? (pa) oppw^b. ffi&mefrhoimmz 

^^^wtsfcatcffflsw^. 7^* y t£©?§ 

»7-f >44&Mbtf#e>ft. »ftM*tt©iir®tt5 

-f>3*&fliur»e.n5. »sibi*po (pa) pko 

^-C tt, 7 > 54^ril br ©)5fcif ^ 5^6 ©il?g«$# 

#£b. X. |5fe^M« 4 * & aWiiifeSMS 3 tpt? 

p sc^ra. i5fc*H8 6 #> howmtfflfrWi 4 tcfe^-c 
T'^Sfe^-r S /c&fcffiffl 2 ft#S b , ?5fc#$ 5 rfp 6 

©fcJ&CflWSWi 86H»«4*>&©? 

^iTSfc&icffifflSftff&o v -f >44Rtf34*fflS»iR 
©W^fcmvtf'Jtt-c*^ _k$©£ti< yf- -f 

[0 0 6 3 ] S7ttJlffODE„D. ODEDStfOD 
E 0P D£ffl^£. A;l^V^>;U -^©jIMWI&y 

Ao%^7'mift<Di%&<D>i>iy77<y>z h f ^io 

«. 7^>120 Hot 3^+J--121 cf^£pt?>ft. 5 

4^-«^£b<«^>*7-3*if-r&o-c, T'P 
3^U--12l ft©^;P7'SM{*«r£l76 vMA2ti&WZ. 

«*^ft^ i- y AjeffiQinttsmr^* y 
snSo asj»3*isfmT;i-*y©«t«f*u<iaftK 30 

co . d . yov y% <o m 2 s %©im? * <o . 

SO OS*) 3W5M.fi 6 9* («(/*) -c*5. C©^icUf 

0 tc5-r>i79 *ao-c*AsnsK«^tiB^sti 

So 3 *-9--i2i *©StSS^«l©fflffi»*»* b < »ft 

60"C&D* XL0°C©ffl-C* 0 . HK»* b < tt«7CfCfl» 

i^go-cs-e-cabD. cnw^aAKj:0Ssfe§nf# 
S. 3 +1f -121 cp©®^E^«lif s b < \z%m~m%i 
lOOpsig ©H. <£ 0 $ b < «&80ftS#J100psig ©Pal 
K#J#ShS. ffiKK. tteCo.d.)'t^^tC»0ft0.2S 40 
%75M$2%. J?£L<S*i& 0.5%75Si.25%(w/w) © 
jaM{fc3jcjR3SlC«Kfl46i76 £tJfc/-c;l/:/©»K*Stt*8tt 

m o.i%7!)M^l%©5SK-7^*->^^- ® o.i%75S 
filS^C^U^l-yTi^^Ki (DTPA) 

s^-fj o.5%#>t*3%£-e©a@^ f- y >f a^«Jo 
^•;U7 - tj7-i'>i22 £iio-cgi§i23 twtens^. 
c©tfgtta»©»asiH*6aiRsns. b*>b-)$ 
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^{cm?3 ns. ^ni23F«3©®^E^i«Jff a b < ra*3 

Q&OWlOOpsiq ©If. HKJff * b < KftjSORc^lOOps 

nmemom, Hfc&£b<«*sj257iS5o#©itrc* 
a. 

[0 0 64] SBHKy *->©«. ^;U^B5-Y>125 
4M-p-csS^»i3tp^ai6n. leo-CzIASftS**^ 

F7A, EEiP'W ^ ^(compaction baffle) X 

wE^jm'St«©in *a«©isfe^a66» e>as? 3 tin 
s„ W?snfcSaeKj:-oT:. A;i^«A§UBcfe^r 
s^sn. k «s*swiR5i. x«E*»*y 

>^(pressureconcentric ring) (DWtliPK.&VY&frtl 
So 8^«l3&im»«l4,l5 RC/lfiKtetf a^A7T5fe 

■^©b$5b«. x.miR$ti-tcmw:it£'om%z>* 

[0 06 5] 8fe}iM»:uKtetf S8fe8Mft. ^->§n 
fc^;l/^«-7-f >130 %M-3-C 3 +1?--131 *^ji^n 

5 G 3 *if-i3i *©Ky ^> snfc^vu^tiWffi 

180-C¥A § *ll-*f£(o -d Utt 0 
6!S2%(w/w) ©(BHO-iKtttaRS^fS-IMfc* 
3R© i ®^ § *i S • 3 * * - 131 rt©SlS®^ 

H©'©gB^3o°CBM7o"cr * or. ^sM&Aw: i ip » 

mnnz. skss^«b5^>i32 *ao^fii33 
cp'Njie.ns^. c©^nBai;©'iia^^e>3i!R§ 

n#S#i. 0*>l/-tt«:Sgi33 iMSftSJiE^MSV 

fissaus-rssKcaaishs. «si33 «p©ej&«*j 

307b5fi70iC©jaa-cJtfTly. Kl£^Iffl«» 0.37!;^ 

3B#ra. »*i^<« o.37iS2«FHr*s. ^si33 

©-|Mfc*3Rfl{eSt6l*ft2*»6*)3 fcommp^m 

it-y-L/fcen. ^r^^yxttK^cicffiEtepH^ffi 
jf -r £ tc^gic is d r ffi*?&i8o (cfe i» tr^in s n 

bxmbti. Sfe^mi4-C7>f>i64 4jiuxK*e>nfcig 
aaBrc©isi«E©***ffl<r» , cijfe^s n?»o sfc«i4-e 
^u^Sfc^-rsc i*iE.£-f Sii^B^ >i46 %ji 
r>xmhti, il«©«*»*!BlKff3n5. 
[0 06 6] gfe^l4f ©^^. iittSJlfc^V^B 
^•^^^©fiaccJcfp^QTiMI^^. #fSL<« 
jfiiUJMftiz^oaffit^ -f >i4o ^jib-r 3 +-9--14 

icfi^ji6n. C©5^-»Sf*b<«H5^*7-5 

4>©-CS>?> 0 3 +1f-141 cfj©A;l,;7-X-5 'J -«'M1$'0i5 
177 f^ASn. »«(o.d.KW:rtc*tbi& 0.5%^»5 
^3%Sf, j!f*b<B^0.75%75S^ 1.5%(w/w) © 

t- y ^A^^^^^^y^iti^sn 
■So ff^tc. c©fincb-c?#e.nfc^;i/^x-7y-«s 

>140 KM>T7^>182 ^MbTzgASftS. 5 
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^v-ui ^(DWfcM&wommm s b < im6o°c%. 

-nsfC<DWCh D, £*)H£.L< «^7O°Ci^390-C 

f--14l*cD^E^B^S l> < S3:iK)3o7iS^l00psic)© 
PbI M(CHfSU<tt^307 1 jS^60psigK^§n& o il 
Sn©{b^i]Bffi^i77 ^KMsttf^^ &J o.T%7hmm 
1 %CDSS^v^*^^ A©£nt ^•JV7"B§S14 

sKi*6ao* i2Qa©fflr*s. ^31143 w©^ 

7-»^Hl43 rt©^{Cgtf#fflm*-C^207 , jS^40^ 

MS* 4. 

[0 0 6 7] s>Jffi£ OTJ5fe»«i4r©t5H*a. r;v* y 
fflfflSKte^r s +1^-141 ft©^?'* 5 y -raffi* 
H6177 Kfcl^T^ASft* m^io.d.yVVVlcMb^ 
0. 5%75S^2 % (w/w) ©^fttTJU* fc^tf'Sf&TJl/ 

S'Jgiig^Shll^. 5+-9--141 rt©SJ£il^ 20 
OWMtUt. b < W^J40°Ci^80°C©RBf* n , cnw 

^maAociyjtfiXsnft^o ia^t^ffjBft 0.1% 

#>i=>#jl %S-C©»i§v;/*i^A©#n< , $ft?Sl77 

mcm&znnz. jvwmm^ iwte-ns^ 

^Hi43 W©SCtm^©iUSKl!?S b< imAO'Ctm 

H143 fl©»*&©*8El£llSHfcJ*J l.SftM»3l$IH. 
*fSL-<« l.575M2B#Ht?S)5. 30 

[0068] mmmmo&T)^ wmaoaK;, ^ 

;U7 - t*7 >i45 £ffir>Ta&mi5tt»{cj£6ft£. 

zmbxmbh. s.-oW^Ui6X^y' 
zffim&^ticxmwhttfcm&w&km^xw&m 

a$tirc^";i'7 , «5-i , >i50 fcil-ot s^tf-isi 

mbtiz, s. +^-151 rt©^ if^-y^jiy'umwm 
i8i -c^SAsn, m-oiaig(o.d.y^^Mo^o.2% 

ftSJft 2 % (w/w) IlfbMfflgltrH b***£tf 
-«<tfflJR©}R««fiSijB^StiS. fln^SOC, 7KM{t 40 
TJU^y^pH^ 3.57!>M 4.5tetg|grrSfc&SsftI3ft 
S 0 W©Kl£?g£^©SS«;&30°CftM#J 
70°CX&-oX> tft«l^&AK<£93i$3;M#&. <5 

jes^Btt^-f >i52 *au-c!§gii53 tp^mhft. c 
tiBii«©»as«*'6a!R3nf#5^ SH153 »s 

§^153 *©5lSttft3071Sft70'C©iaK-CjtfTly. 5 
J6H#MH*J 0.37»3SJF^ »SL<« 1.57ilBB3 

Hsa-e*§„ gni53 iHoR&m 3.snmm 4. s©s 
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immtztc&tem&favn. xmrnsnn ^11153 

-Ciii&ft, 5-f>l6i-Cj£A3ftS*£$l>t8fc&to 

-cst&3 n*. »eaasBii^*i6i9> s 5 -f >M4 &a 
lt^s § h. ffitmAt:>w a ©Kes 3 
is y ^-^j&tfsa snfe^vu^B^ -i >i62 

-Cl&£3tx. jg^K^©JDXXB^«:#3n#5. 
[0 0 6 9] WKDMiRtbX, ®8ttm?tm<. *?9% 
7bM^40%^';V7"llJf^©?lS©-'' < Jl'7V'5^>^ h v 
flrt*. 7-^>220 «->t5W- 221 

^■a-b^K»biS*Sn4afPBE*K»A»**>©T* 

£ o = ^+j--221 l*l©^'JU , 7'tt^*a£276 T'^ASn-l) 

Fij^«;j<^bi- f- y^A^oipt^ttT^^y^ff i 
s-^sns. »sns^fttrji'*y©s«ff*L'<« 

^!2(o.d.y ; ^^S ! 3^2%7!iS^8%©ra-C*9. M 
K»S U < «^ 3 J^T'jS^ 6 % (w/w) -C* 5 . C CO^gtC 

bxnhftfcw?*. =7 y -BHtcigt,^ xT-t^-f 

>220 (c^^>279 *m->xBA$)n&^*JztU& 

5*-y-22i qcomM^moumm * l < 

(i^J60°CRO^ 110'COffl-C* 9 > U < tt%370 

■Cfr6m90°C£XX&<Q, cnB^MaAKJc^^lSS 
nf#l> 0 5 *©BBRE*t*»* ^ < B»30R 

^lOOpsiq©^! <fc 5*f 4 b < «^807^S^100psiq© 

mitmsz hs. t»a£276*(c/N-ji'7 - ©^s# tt%fs 
us -a 4 © sen w a fci&K wan s *^ siiai©{ b^pj 
«, » o.i%T}mn%<Dmm^^^yo^, m 0.1% 

75Sfil«©S?3:^l/^hyT5>^*Bl« (DTP 
A) 0.5%A^^j3%*-C©S^hy^A^ 
ty„ y!;b7 - tt^'f>222 £ffi-?T!§3s223 

-ttWKSHg223 BWE?SS'C*0v g*$n45tEB$ 

iaac«aa i fea(R"rs««:a*i3tis. 5SS223 rt©s 

fE^tl©-SS«SfSb<ti^60°Ci^ no°C©FiS, H 
KJf S b < t3*7tfCiift90-C©HI-C*«3 . 5I6»^«© 

ttIfSl«^ttAK«};0^)SSnt#4. ^H223rt©^ 
E^B»* b< B^30^t>*moo P siq ©Fal HKifSb 
<tti^80R^100psig ©raUCfS^Sti, ZbXKtfM 

rmm b < «i^67!!S6055-©rfl- ek»* t < {«25 

[0 07 0] y ^->©fS. -'^I'T'B^ -f >225 

^ao-C»^23*'NS5n, O P]»(sequencs)©Bf 

=7 4 >244 ^^©^©'Ma-M'^^ffl^-c^snif 

5. 8fei£«23Ra%8*24Rtf25tt, ^ f . 

ffiffi-''? 5-7 ^(compaction baffle) XBE^iSSt^^ 
©in»B#©i5fci#SB*6aft 3 fifc*. »^23*^6 

*yttf*9, s.-o±a©^n< y-y--fi';v3n#s. 

[0 0 7 1 ] ^;u^4j5fe^i»23tfCi!fc»«; RV 
1 3tlfc^Jl/^B5-/^230 *MLr^g231 cp^M?>tl 
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So sg23itt> ^^timmt^xymstizn*. 

oft* u x«i^©;^7W v^rsai 
3ft£B$]|ft*:/u;*-c*Df#S. ;-ov:/b 5+^-231 
^-cSSSMfc-^i, fflTLttmm (PA) XBfi^t* 
* (P) Sffl^-C. ^37iSi^U©pHi?, «Stt(o.d.)'< 
;V7 - K>tfbft 0.2%71Sft2%(w/w) ©jI®{fc£93J©S 

•cs&sh*. jaK{bWR*Jffli>e.n*«p. «#«28o 

fcte^tSt£tI^3*' s -5^-y--23i Jcfc^TzgASft 
*ftpHt#?* U < tttt 8.575£ftll.'C*0. Ctltt 

fttfosi tti^©?»c<):9{£f#3ft£. A^Bffit© 

?dffi-e&<3f#5^ LjiPbJf* L < B^;t^'IlB#Sfi 

xmvf/onmmiz%<Dmv&6, mm (pa) #j§k 

{b£«Ji bxm^htim. Mtenffif* L < B»2 *> 

i^St?*^ Ml^iBvSf&feSO {efc^Tfr>. XB7' 

-f >275 saiy-ccDfsih39>"C3»Asn»s. jtftfb^ti 

£©?I£ft, ^Vl-7"tt9-Y>232 £ffi-?T^is233 tftC 
j*e>ft. c©ggttilS©»e§aK*>e>. KJSSUffl** 

o.3^6f^3NfPESI*-C-C* f3 , Jg)£m^40 o Ci90°C 
©Pi, L< B507!>S60°Ct?&&$SfCj§lR3;Wf£. 
[0 0 7 2] ^©jlJ/U bt, ^V r >^X^H233 1*1 

S. ^V>Kj;l,^;V7"©^IItt^ 1.5&6&5 St?, 
J?£ b<«^2*>e.^3St?©pHt?. H^IWCftSft 
60°C, Jff*l/<tt2S7bS30*C©»ircStE»3nS. 

©tR-S% * S ©*ffi*iffifll s w# * . -o©^r 

©cfc^tTB, ft20%7^50%©i*?JIJS^t^coi,>t: 

^<;i/-/«^g23i -afeksns* 5 , co'&mmt b < 

•Y>232 &ab"Cg3£233 ^»fc£ft, C©^©*®^© 

[0 0 7 3 ] Sfs233 ©JHSWete^T, A^BtfBS 
fci*<3ft, ^V>*'Xtt^233 >236&Sb 

•c^as n B.i>w7im £*&f£ co . «j. y -outcast bft 
o.27!iM^2 % cw/w) *y>©?imc*s^t:scE§ n 

M?££b-c, ^HiMC'W^AiffirasftSBS, * 
yvB^t^fcftbr^vv^XB^v^tfx £ br 

5++J--231 K*}t,>Tz£ASh£„ 
^-v i '>=£*©±t?E^$-&, -?-©E^4*V>?§?S* 3 ^' 
;t- 7" £ «I£ 3 ft fcf£tf V'ym^nm. Co . d . yW 
bft 0.2%7!>5ft2%Cw/w) ^^/>r*S^-r2»{£:+ 

^>232 ^ab-C^H233 #{C3£e>ft5#. C©^H 
»£-f-&fllKjiK3ft5. prf*Mf*?S28l Kte^tTS* 

•tf-23i*K7-f >23o r*A3ftfcs«Bt©*i&&* 
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-f>235 *aot:gfe-»4-s£3i«5n, *L-t:«>u&fi 

A , ;W7*pH«»S237 Kfel^-C^mT^U^ffl 
t,st:i&9fr6ll£t?©pH^tl8fl53ft, -<> 
263 (efci^T^ASft^KKJ^ItiKiftmtJ:^ 

tt© P H^£ii^3nf#s„ aftMx«**/>*fflc^h 

2>B$, 8fej*«24*P&5-f>244 ^©MttHSKIStt 

■c, -ebtrsffflsn, ^bt±iB©£n< yif-fi'^sft 

10 [0 07 4] jf^b£*J8HI&X«* V^fcHIK©**'* 

)l7'tt~> A >235 4ilbt:8t«24'N£^e.nS 0 

7"ttgfe«24Kfe^r 7 A >263 t?^EASnS7jCt?!5fe^ 

3ft*. ^#^24-cff htitcWk&mmzu >244 zm 
bxmBti. jjfej*»23t?^;u^*8fe*f*fc»fflt.^h 

5. gt^m24tCfcWS-'^U7 - ©^fg, ^J^«7-(> 
240 %jlotT5*^-24l4l^iD^«.o 5^-241* 

©^•iUT'BW^zy-C^A^tiS-^^Co-ci.)^*^^ 
tc*fU6 0.l%3tP 6ft 2% Cw/w) ©JSHO-SrtbS^* 
^T4rSKbaBR©**KS«i»^3n5. 3 4 s *- 
20 241 rt©SCSM^J©fiS»ft30-C75M70-C~C*' 3 t:, 

is«aAKj:»3aaE3h»*. sism^«5'f>242 
^jiofgii243 cfj^jten-s^. commm^<om 

aSS*>6jif?3WiS*5. b*>b-fl$fc«S243 

243 *©JSlt;Bft307!iMft70°C©SS-e5i ; ff b, HCSH^f 

mum o.37bs»3«Fia. $f s u < « 1.571^3^181^ 

^H243 rt©-BWb«3lH«e5J£B»2*>&tt 

4.5$-c©^pKt > fjjHfb&6>n, ^r^ywc 

30 *jii»r»j!insnffs. §i§243 rt©nwbtt*t?«as 

nfc^;u7*B7^>245 ^aut^en, «t}W»2yc^ 
-f>26i *mb"cmA$titc7k*m^~cvi&-£tiz>. i5fc 
S»2sr^;i/^4iife^ , rs c i3&»6^r4a«B-«K 
^tt-c4>§„ •en6B^-Y>254 ^ji-prjt^iT., 
RVJB3R{b4JSi»'fe»*-i - htctbom.'Eommm 3 
n, ±^©sp< wjvhZftZo mmmxm^y^ 

®24Kte^xrt}i>7*m&tzittom^t>ti : h'cfo*> 

*>. Ry^->SD t »esnfc^l'^B5-f>262 icfc 

40 otBsssn, j^K^©j»xxBe«KffSftff*. 

[0 0 7 5] 09BJiffOE O pZ (M^) RTOE 
„, (MB8) *ffllr»4^Ji'^7 r 9'»^b»J'© 

c-c (M^) B»i$S.D-'S^b7j<^©*ntiaK{b^ti 
H9K^-ri!P<, ft9.%7!iMft40%Ajl,-?-HJfJ 
^•© ?Sg-c $> 5 ^ 7" 7' -3"? > x h i> 10B ^ -f > 32 0 

£MbT5*l7--321 iC3M?»n, C©3^"Bi!fSb 

fSRE^KWA^'S ^©t?4>So 3+^-321 rt©^A 
50 7*B-M*^376 Kfct>'C3*A3ft41fftt7rt'* , J8S» 
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V®MiZm&<io.(i.y-<)McMLit}£ b< it 
/to) ©Ffl"C*>5. fr< UXmhtltcJ-Olsy' <) -WE 

< «^3os^ioopsig ©ns, <£ ows o < tefasonm io 
moopsiq ©riocsjtsns. $8*376 tp^i^m 
mmmnm § © w & jcgsfti s nf# siiflo 

o.l%7iS^l%©^?-l-'>HJ7 3>-'*>#i'i:8! 
(DTP A) . S.D^ 0.5%7bS^3%*t?©Ii^h 
y^Afc^t?. ^•;l'7*«7-Y>322 4ilL/-r^H323 eft 

323^<ommKMtliTt b < «&J3ORJ>1*JlO0psig © 20 
RB. J: *) Iff S 1/ < «|5j8O7iM»lO0psiq ©BK:*tJ33 

W S U < Bi&207!>Sifo50#©ig'e*£. ^iSIS 1 ; ^~ 

>©^^-;l/^«7 >325£MUT^'&f$33{tjM6tl, 

5^>34o ^ss^ifm34^6©^a?i**fflt^afe^ 
3ftS„ gfe«33-c©^ - ;U7'©Sfe?t^, y;i>;<7ytt©S 
aa^tt7-f>334*fflu-c^n, ±i£©£n< y-y--/ 

[0 07 63 m^33rt-c©gfci#-^. ^-;v7'@ff^©a 

ft-C#j9 7!)M#\J15%, SfS U< i*^lUljM^12%©?lS 30 

■v<Dffifr$titc;viy'iiZ. -7-Y>330 ^iiD, 

331*^3l?>n, C©5*l7--«»SU<tt]*^xT5 
f*?tf#S. 5 + If- 331 rt©^";l/7'X 5 >; -tt?&#S38 

o-CiASti, a.-3*Meco.d.)^i'^ao» o.5%^6 
^3%*^ $?£(,<»i&0.75%rt>6&J 1.5%(w/w) © 

r> 7-/ >330 ^5-f>336 %MbXMA$h&WMtf 

zkM-a£?i2>. s * if - 331 nvmtM^mcougn 
jfsu< \3m&fcm?m no°c©fti <fc *3 s? s u < 

70 o C&D t &90''C©H-C* -> T. C ftBif JfuiAieJ: <3 3S 
Ktifl5. 3+tf-33lrt©S!^E^W*L/<B*\) 
307?)Sftl00psiq ©Pal i 13 W £ b < tt^307DS^60ps 
igtcfBfSft*. ffiRfc. «K(o.d.)'^^KS*b*JO. 
25%7bS^2%, »S b< B^0.5%TJ,Mm.25%(w/w) 
©MffcTkJSIWift o . i% Timm 1 % ©511 v >fZ is 

y a©#p* jinn©f k^wWLWffi.™ ^wtiw% ti# 
s. A;i/^B§g333 ^mnzfiK ctiumnom 



#B8¥8-2 80 37 1 

26 

BfFSB, |lf*b<tti^lORD i S80»©P B Tr*>a„ ^H33 

'>§h, B.o^vi'7'tt^ii333 mmm ->?©#Hm 

cf -CiB207iSi»4Q»IBIB* *. 

[0 07 7] SiJ©3liRi bX, 'J WtBISKfc^ 

5 *tf-331 l*I©^ - ;l/7 - X-5 'J -»7&&Si5380 OCfc 
l,>t*ASh. JioiSteco.d.)'W^39» 0.5K*>6 
#J2 %(w/w) S-Cffl^ttTJl'* y ^^tf^fttT^* y •<§ 
JSiJS^SWiS. 5*-tf-33l ft©KK3i£U©'iSK 

»3*f * i/ < t33ft4<j , c&y»7orc©iB'c* o , cntaasa 

S3^0.25%^6iK2%S-C, !ifH<i» 0.5%*>6*5j 

i.25%(w/w) t-eommbmRVfo o.-i%^mi% 

fttt»ft©»SS«*>6»tt3ftf93#. b^U-fiSSC 

gg§333 tts^snsstswSD-w^aifiSi-r&a^ 

^S333 \H®RfcM£'M<DUmift& b < tt 
^40"CRO ; ^70°c©pa-c$. D , c ft»PPa&AK: J; ti ^ 
fiX^nii, ^H333 f3©«i©SSJSB$5B«ifil.5 ^ 

[0 07 8] ^;l,7'}i7-f>335 %jiLt:3ie>n, 

r^ii34i*i-c8fe#3tis„ ijfe^a. ttyy->3nft: 

^■;U7-»7'f>339^SU-C«g341tti'N.3i?>4ia. 

*^-34i TW«.«iaft« (pa) xjsaiwb** 

(P) ^fflt^-TiiMb^i:^ 2.5*>C^ll*-C©pHr 
Co . d . ) 7% <3 ^0 . 2 *» 6 A 3 % (w/w) S ~C 

S^f> ?ii*'^377 (Cfe^tSJSjl^cf"N3+-y'-341 

■C4» 9 . C n»tS#?JS377 tp-s©7j<®{t^ h y AXB 

* y A©sn#^fttT;b* y omtm <fc 0 w# 

5. /Wr/»ffit©?gK©fc©t?*S C i S* s - 
Ht b < tt^VPyH^fiMf ^io%7bS^i2%©f B 1f 

mm.*mmit^mtbxm^hnhm, w&tm 
mm b < umiph^ii txx&<o> mmmtmm 
377 Xttiaeicfc^Tjfi^fcintil^lBlJK 

[0 07 9] «lJ©3SIRi UT, t V>^X^343 ft 
Ki*^2^6^J3a^©pH{Cte^T, SO'IW iPh 

a. *'/>ane©-o©K-«am6*ifi!fflShS*. 

—3©^(Ctel>T«, *^20*>e> 50%©W?lg^VI/^(C 
50 U<»SSififfi^l'^*i*^U^r*S. m®.W7U 



^¥8 -2 6 0 3 7 1 



7-f > >342 £iil/T!gff343 *^3*$tlS3& 5 , t©^ 

o< raffias* v>«a*rc*s. SIS343 ft-e^;^- 
Bsstinc^i©st«s*ffl ^-c » en. * v > 

#*»!gi§343 #-^-0346 ^ilbTaSASft. -fi^ 
(w/w) Osi-^^a-C^jitCSlSSnS. SiJ©jI*R£L/ 



*Jf)7Stt*t) 1 3iMW»iS£377 T3IA3*i£#>. 

xbs 6 ra^fcin < wmmw^mat^ hMX s w# 

T?giS353 #^316*1, C©^«SI5B#H^W*L< 

o.3^e^3D#r ! 5s-t s -t i 4>siicc3i^©^a^g^ 
&aft s ft s e £ #-e * . gusjaattfi-wcsafftgox; 

&nb<\*5o' nm.meow&'i) . cftBP&sws 

->§ns.oiia$nfc^ , ;i'^*^'f >362 fcte^-cis 



* v > £^?t £ tcs ss«> 6 nrcE^ rjraE^ 5 

C £*>6f#6ft, ^'/^©affiB+'/^SfiR^t^^i 

r^ftfcM^o.d.)/^^^ 0.2%fr6**j2% 

Cw/w) ^y>?§Vg«5*f'"34U^K?gf*?jf£377 

4aur5iA§K ^i^iai&sfts. f#6ftfcsis 
•/g^w*7-) , >342 ^aibr^H343 ^ji^na^, 
efttttf £ b< BSis^9^-*K:««rrs»«:3W?s 
n-sa^©'^eis-e4>2> 0 fa*prt*«»©*p*ii*ffli.> 

tjSS& Stiffs^ c©K«MftiS377 

{Ciol^T 5*1f-341 tp^AStlffS. }VVV\fJK^ 
X?J>345 £MOT^'8Mf35^£j*6ft, K^hbS 
W*b. rtjWtfUWLWfcW •COBfttT^*';^^ 
T^9A^6llSt?©pH^ilS3l!SSnSC:<b35S-Ct, XM 

[0 0 8 0 ] £-©fiBKfc£«*9I®XB* 

©a. wmuism zwbxm®m35^bmbh 

S. i!fe^«35rt©?56m-^^»5-f>3S0 £fiUT 



[0081] E.pSB^sas'MRwy ^ ->Kf <* 
tti,»rm>6ftsis. H7Stf8K*ji,»'ratfciWfcs 

equences) KftUtBa^*WU»*£ft-tf&ft*. W 

[0 08 2] 

Ktel,^rKT:©-'^■;^7'«^-J^^Vv;^7'(o^qanoso^v)/ , ! 
©^©^JB^-^^y v;l-^^I/7'©^K y 5^->© 

[ o o 8 3 ] m 1 

iwto 

ilrfJ^/lJX-f/ft-J? (Birch/maple/aspen) <D$)l> 



itWiiftM (PA) XttfilMt** (P) 30 #Vv;b^;u^4%7j«lb^ry3A;&y-- o.5%Mg 

it&mt, m 2.5^6^us-c©pHtcfct,>T. a-oais 

^381«Ctel,irSfS®^+^ 3 *-y—35TCWA$tl 

n«»SK38i*^©*^b^ h y>AXB* 'J a© 
in^^r^* y ©'Sstoc «fc o H8f2 ^•;!/^« 
ffig©7^K©k©-ej;i,^ L/ < «^-^7-©s»-e 

^io%75^aJ2%©P^t?*S. Mm (PA) *5jl^fc 

1. Xfrrtsyfr-f-fvy^zYyi? 

2. wmmv~y 



so 4 il2%©?lg-CM-&b, fTV^A fZSKXV 
X •7—911 (Quantum Technol oqi es Mark II) HE "> * 7 

n, $ijz*y ; 7vi'z.bxmco i -eEJ:*MiMm 

Mbtc<0b, ^^S€MI?©100psiq ©aHETJ^i^ 

tbxms5"cx-A^m, mmxm*m.ftbxm. 

[0 0 84] 

^(cps) 
36.1 23.8 



[0 08 5 ] Mi. 



8.1 22.4 
^7^©5f-^*Vv;I/7VS;l/7"%, M*E*^80psigK 

mmwcztm^x, m tmmicmmbic, 

[0086] 

(cps) 
36.6 20.7 



(16) 



^¥8-2 6 0 3 7 1 



5«4>tt 9 7bMl3®«H«c45W y i«70 

[0 087] g03_ 

T'ljf.^^ 3 0>K7, 7'U>X ;l/A-K X* 
42;bO-^. A l/a—tfUA FCSkeena Cell 
ulose Incorporated, Prince Rupert, Bri ti shCol umbl 
a) *>6ff?.hfc^77H(Ctt^'»^h9i'*«ffill 



[0 0 8 8] 
BtffE. 

%7}iWiik? h 'J fAR[>' 0.5%MgSO 4 ©{±&S^ii%7!j 

10 tj32psirfcntvxr- 5*-^*-c4iflBa£3ftfc. 

[0 0 8 9] 



wmmm (e. ) 



32.2 
16.7 



fiSK(cps) 



&8l©iBRE:&*l60p5ltfC* S C £ BW4 KfcW 

j^E, 20 SilsHi^JlSnrCo 

*;V+/*xf/*-77©tJWVy;l/^^7W^!!5 [0 0 9 0 ] 

1. *MyVJW7 1 »Xh»? 36.7 17.6 

2. mmmm (e. > m-z i7.s 



«, ^nawe ^7 > h anx«S99f-oKjS*» «t *> ffi 

[0 09 1 ] ff!l5A 
llffOEpp 

* / -f y * / * i © * ^ # V ^ ^ ^ ^ ^ 



l> SilMt^-tSitf b U 6Q»©J®SlWlltt20psiqSE 

^E^s.D J 9o°c©aa'e©i()&©SFD;iitri%^'rt' : ' 

8S&ffl#/8 (,> f, ft* f# F, ft ft a jb y'teWS § ftfcSSKfc 

tacF*nkt r y A©fiK«<#-rs* 

[0092] 



1. tWVV^^^^r';* 

2. «sR«y^-> 

3. StSttlffi <E„) 

(%) P/ (%) NaOH 
0.25/1 
0.50/1 
0.75/1 
1/1.5 
1.5/2.0 

0. 75%ilMt7KiR"e#M$ ft?c^-;l/7 , ©!KStt26. s-C* 

i^ssi so©efeg€Wbfc 0 c©*s*b. &$© 

82%©^l*©Ky *f~>Ko(,>Tt&g?£ftf#SC ££Jg 



[0 0 94] f£6 

myo (pa) 



t 0 0 9 3 ] ^CD«HC*5l»-CB. 'Wr/BaHNCS*? 50 ^-caSKt^Sft/c. B&R'j 



31 

7y-£;&12%©?gjKrNaOH04%®&<b, 85'C, lOOp 
siQ-C45ftfflm&r&CkK.£*)m : fSh1t. 1.0%Mg 

so, &xixmn-& ! ®itettbmn2titc, mmmmt 2.7 

%XU 1.3%(DWtl&(DmmWit 2.5%NaOHXtt 4.0% 

NaDH£*n*nM^«isrs^ , r*c iK«t oastf sn* 

2. K^Ift'J^V 

3. BBRWUy-> 
+i.33S®M 

4. 

i^65%©^S«y V-ylfiiJvrtWt. 5.3ft54<\£ 
SOfr£i&597!>M65l SO^ifflD 

[0 0 9 6 3 Ml 

ffltO (PA) (PA) RTO (PA) P 

i»s i.3%x» 2.7%»^Mia©Mti^-c®ii§n^ 



) #&W8-2 60 37 1 

32 

*fc 0 -^{Cftl/L. 0.5%DTPA, 0.5%MgSO, 

4.0%^ sic ^^n^n©^^©©^^^^^ 

rLhtvtc, Sl&B#5BW60°C-ClB#Iffl-CS>ofc 0 
[0 0 9 5 3 cn^©^Ii©^H«TI2iC7K§n-S : 

I SO) 



0H©Mam« i.3%»^xw LofcaBKb** 

©ffitifr-Cfrfciifc. «MicJ:S^©®SSH 1.3 
%BfP@t> 2.5%NaOH. 0.1%MqS0 4 . 0.1%DTPA 
S-D-'Na, SiO, £ 1 B#R5 60"C-C10%?ia-CSl5 § * £ C £ 

LO^HQi, 1.0%NaOH. MgSO, , 0.2%DTP 
ARO* 0 . 4%Na ! Si0 4 £ 60°C&t>*10%?ig-C 1 B#!HKJ£ 
:o 3-ttSCi5Cj:!3^fSnfc. j§Wb7K*KJ;S^H© 
1 %H>Qi» O.^NaOrtRtf 0.5%DT 
P A £ 12%?gSKfc^-C 6OS-70°C-CSJSS # S C b ic «fc 

[0 0 9 7 3 Cftk©M©i&SttTiBK/rfSftS : 

ft^n ^accps ) saaa so) 

^WW^^'J^XF';? 29.0 22.9 



y~> 



10.3 



+i.3?a»M 



+ 1.056>»ft*3l -" 14.8 76.5 

* * v ^mtm «Cffi< "CEtttCBS! C£"C* Stfrofc. 
[ 0 0 9 8 3 jSKS&JMfctetf SBfflaS'; y~>JCtt IffO (PA) DfcJ^Q (PA ) DP 
<li^©M^^lS«68.ii soRtfze.si soi^ W5*>6©*^yy^^tiW6K*wa*n<« 

^£M{bKJre©4ffiffiB, fi&KU"<*BX76.5 1 



US S tifc^-JU^Hig^" x ©»e*&*> 6© t o x 
[0 0 9 9 3 M8 



fc„ ik y y-^acwaaiBiK j: z>mr.%mm*m ibm 
m^vmmtmzzti^n o.4%aa;&wiaoH&bt^t' 

■/il0%jgK-C3B$ra*>, X« 0.8%aQ,SLO*0.35%Na 
afert)l> y'bm D^#^©Nn^-cSf5 § # £ c £ ft J: 

") mm o.4%nwt«jRK «t smB©&s$B 

0,4%C10, RO' 0.1%NaOHilO%?«ar 3 IWO'C'CK 



1. SBRJB';y-> 

2. M3RJ»';y-> 

+ 2.7JM® 

3. 6»a»>;y~>- 

4. wamvtf-> 

+2.7?eiitM 

5. W»J&VV-> 

+ 2.73e®ra 

+o.4%r®>-fb£fi 
[oioi] Rxomsicio^x > ^-ou^aesB, ja 

BlffltROti:iWfcffiR«:J:S5l*a<«HiaKJ:0. «S 
fcfcl,>TB«fct/*>ifet>tfl* OcpsXBWT) KSFK 

%Tmomwmt,c£ o c £ 3 # -f > b 

;V£3g$T£ie^§ftfc-^tSSI©BB+:»ffi< - 
Do. 5kg OTOAOXUMSftl^rotifcofc. &© 

«cfc^r b, anwiyic3R«Bia*«»jRK: J: sis y 

[0 1 0 2] W9 

ffiffPCK POP, PO (PA) RCEPO (PA) P 



ffigCcps ) 
22.5 



;i/7"©^is y y~ >©«r(cja^fc'K^-cffiss ftfc„ 

U«ffl-riSct>%*-a«ffli» 2.0%^, 2.8%NaOH, 
0.5%DTPAS.O* 0.5%MgSO 4 -CU^iSS, 70°CC 1 
Bffl^ff§nrc 0 H*»y4'->©»^S« 4.0%NaO 
K 0.5%MgSO, T129«iftK. 85W45»»tT3hfc. 

,0,. l%NaOH, 0.5%MgSO, SO' 0.5%DTPAi70 
°C-e45^HHt53iiSCi«cJ;f3ji^§n?c 0 HEK© 
iiHHBl.fflftl, 1.5%NaOR 0.5%DTPA 
RJ>*0.5%MgSO, %12%?IK-C70°C3B#B8JgC5S'S'5C 

i k j: <3 mmz tilt. »Ha©aBW fc*«*afflB 1 

0u 0.8%NaOH&Z? 0.5% DT P A*X2%m%X60ft?M 

7o°c-csie § -a- 5 c i o § ftfc- 

[0 103] 

afegci so) 



2. 2.056M-ffc7KSI 

3. 2.cmwt7m 

+ 2.0!«iMt*3R 

4. 2.o?«Mi:7j<# 

+M^i«y^-=-> 

5. 2.0%«{fc7R* 

+i.5%»a 

+i.oj«fbk35 -" W.8 

[0104] /iT©«^{cfc^-c, ^vr/cssgj&y f o©isH©eesi-<^ ; £ : t^^^'^^*' ::i < *) ffl^ 

->mi©M^t*m«i:j;S|fi^ai?[t^<3iK^a fc. «Kf06©*6«<b^»©ffifflttO«c. Xi4«±©IS 

B. ^{C»iJ>0fc*9^» (83%XB«±) , &imi,r:8XD&&BU"<.JMfine>tvtc. H5BCO 

/hsatB* (scpsXbot) S075S83I s so flora* po (pa) p-eisy ^->§nHo^asn 



15.1 



20.1 



72.3 



83.0 



(pa) p©)iff-c^-;i/^a©«uoa*&L(c83i 
TOXMii^'ai^^t, Ho^jSUTigSisMJ 

©aox#w**^dl'' <; - , ^83i sos-cnesti 

-g>„ yc©Fijr«iift^-C©iluMil©^S:X«®t4©M^ 
[0 1 0 5 ] ff J 1 0 

Miff (PA) 0, (PA) O (PA) . (KttPA) 
O, (MftPA)O(PA). (ttttPA) OPREE 
(MttPA) OPED 

2%»l£©mH&ffi^^l':7 , £2%» 
K. 0.5%DTPAS.O' 0.5%MgSO, £l2%?gg"C2B# 
!B70 o CrKl££tt*t£{Ccfc^T3ftfc. 2%»$S 
©SSH©^&®»-''OI/:/£2%31ii®. 0.5%DTP 



(19) #P»8-2 6 0 37 1 

36 

*a. o.5%m^so, ti2%mmv2mfS7o'cvm^^s 

WGtrfriJ UoaSUK «fc 0 PH5 7!;S7 ^i7W U ptffl 

^§ na c £k «fc •) atf s MttifcjawBKJfe^B^ 

so, #a#pH2 75M 3 's^^;!/ Snfc*ri5l6^-f 
SCitcj;>)il)S§nfc 0 BBRJWyy->B45«NaOKR 
O* 0.5%MgSO, -C12%?lSfCfc^-ClO0psiq 85°C45^F B 'J 

r»ff § hfc. UK 5 ©»=an«f fcttStefflfct'W 

* o.5%ao, i 2i5$FJl70°C-ejgj£S#SC itc j: DJitT 

2 % Na0lfC12%?ISfcfc^ 1 70°C -c 2 B#HJd) ffl $ J-ifc. 
HEIS-Ctt. ^V^B 0.6%C1Q,. 0.22%Na0Hil2%?l 
K-C3imS70°C-eJ£J&£tt6ftfc. »6©?c&©^Z 
2.2%NaOK 0.5%DTPAW 1.0%^ Si 

m&W7% 1 %H ; a. l%NaOH, l%NaSiQ, 0.5% 
DTPAi 7D-C-C 1 B^RBStES # 5 C £ fc J: V iitf S ft 

20 [0106] 



a-a^ci so) 



«*VVJl/7'^7'7>XF'ji' 36.3 
2.1 



2.0*1 

+ 2.»»1 

H a S0 3 ?5fc& 
+ 2.05ail^ 

+ 2.05611^ 

+ 2.0%TJl'*yWffl 
+ 0.65dMtS^ 

+ 2.05dBffl« 

+»Kwyy-> 

+ 2 



10.0 



72.0 



+s«Kyy-> 

+i.o®«fbt<i* 

[0107] /Lr©^"XKfc^r* -^W+^70% [0108] ff'Jl 1 

SLkS*l> 1/ . 2 7!;S 5 cps <D*-it-~C> ffiff (PA) O 



if$§B¥8-2 6 0 3 7 1 



[0109] SiSlSTiBKjST : 
29.7 25.3 



+BSM»y 
3. TfttaB&tt 

*5|gas nfcx»Tpis©»m©fsjn%fl!^-c fett ?>n 



24.8 



53.2 



5.7 22.7 51.6 

i [o 1 1 o i m i 2 

Jiff (PA) 0 

*;l^-K :7 s 'J =3>Ub*7) #>i=>f#6ftfc 

?57H;^7^^F'^«^ 3.0%NaOHi80 
■C-C 30»IHSI£ S « S C i K «fc •] BWCW U ^ > 3 h 
fc. h siJBIK'J ^>©I?K^-JV7'«: 1.0 

%M!m., 2.2%NaOH, 0.5% D TP ARV 0.5%MqSO 

4 t li© phc 2 Btffl 7o"ct?SfB s •» 5 c £ (c «fc o B'j*aa 

[0 111] 



1. ?77(-7 , 7'5^F79 

2. WRKyy-> 

3. l.a-ftftSt 
+SSta»yf-v 

lKK^tB^7 7 rffH^^X h *©iijra©» 
l. *77 F^'J^F vi> 



3. 2 

+ 1.45f«$ 

* 2 5 m 1 M v > # >^iMS( (permanganate number) 
^ 1.5{gT?4>S. 

[0 114] ffi^>«[H«tc^ffi§nfc^^*Vv;V 

<&3&>ofc. *»w©fl&©«^{c*ji»>'c, saaBy*- 

> $ fi/c*Jt/#w ji/^^ji-7'w~o©ziK-ffcs*iia 

(D) mt^ftb(Dm<DT)l>XVffi& (ODEDS) * 



19.0 23.3 34.5 

★ [o 1 1 2 ] mi 3 

tiff (PA) O (PA) 

o as ^i^BBRtiftyy-vsnfc. iHfc©ii»y 

13] 

afegci so) 



9.4* 17.6 44.9 

[0115] mi 4 

"Iff OP E D 

tfrtfsVfr^rtfrzftiiW 1 ©^#£JI^"tWrr# y 
^g&9.7 $rM';y->3tifc„ C©A;l/7'ttSKo.97 
%cio ! £io%©^vu7 , ?ia2B$p B l7o°crSM3nfc 0 Sfe 

7*» 2 . 0% NaCHi 12%\§SX 2 B#ffl 70"CT?Jgftt! 
Sftfc. C©^';l/7'W^^-C^§n. 0.7%ClQ,RO t 
0.3%NaOH 3B$rHl70°C-CjgM§tlfc„ 
[0 116] 



^¥■8 -2 6 0 3 7 1 



aaaci so 



1. tWVVJV^^'JVX 

2. BBRIKyf-V 

3. wd&Rv#~y 

+fg-©ClQ$ 
+H-©ao,g 

Ml 5 

Miff 0D ED 

^JWWA^WT'W 1 ©^^ffl^r^-C* ^ 1C 
)^m2 . 9S "CSS >; > § ftfc. C ©^VV 7"«S{C1.42 

«aoi iio%©^-;b7riS2H$p B i7o°C-c^M3nfc 0 m* 



15.9 

2.0? 



91 



* NaCHi 12%?f ffit? 2 BIRSJ 70"CT3gM 

0.3%NaOH 3 5$F B WCrgM3ft7t 0 
[0 117] 



aagfi so) 



1. 7 

2. MSRJttyfi 

3. WRjwyy-v 
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